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SECTION 1 GENERAL INFORMATION 


1-1 DESCRIPTION 


The Microcom BU35 and BU1Y are base station transceivers 
designed for use in the UHF (450-512 MHz) communications band. The 
MCBU35 has an RF power output of 35 watts and includes a 12-hour 
clock and VU Meter. The MCBU19 is similar to the MCBU35 but has a 
power output of 15W and the clock and VU Meter are excluded. Both 
models are capable of 1,2,3 or 4 channel operation (jumper select- 


able). The transceivers are all set to four-channel operation from 
the factory. As with the MCU34, the MCBU35/19 models are split into 
two frequency ranges (or bands). The MCBU35A/19A operate from 


450-476 MHz while the MCBU35B/19B operate from 470-512 MHz. 


The transmitter and receiver sections can be tuned independently 
allowing different transmit and receive frequencies. The maximum 
frequency spread for the receiver is +.75 MHz (1.5 MHz difference 
between highest and lowest frequencies) and the maximum spread for 
the transmitter is +3 MHz (6 MHz difference between highest and 
lowest frequencies). When both receiver and transmitter tune up 
within these limits, no performance degradation will be observed. 
However, if a wider transmitter bandspread is desired the broad- 
band tuning procedure must be followed. 


The receiver is a double-conversion, super-heterodyne type 
receiver. Silicon transistors and integrated circuits are used, 
which provide compactness and higher reliability under varying 
ambient conditions. A crystal first IF filter and ceramic second 
IF filter are used to provide for optimum performance where many 
closely-spaced channels are active. 


The transmitter uses direct frequency modulation. An internal 
adjustment for deviation adjustment is factory set for +5 KHz 
deviation in conformance with FCC Regulations. The power amplifier 
uses rugged RF power transistors for reliability and has a VSWR 
protection circuit to protect against damage that can occur if 
transmitting into an open or shorted antenna. Attenuation of 
spurious emissions, RF power output, frequency stability, performance 
under varying ambient temperatures and battery voltages, along with 
other specifications exceed the limits required by the FCC for 
transmitter type acceptance. 


The 12-hour clock supplied with the MCBU35 can be wired for 
24-hour operation. All MCBU35 clocks shipped from the factory are 
wired as 12-hour clocks. 


1-2 SPECIFICATIONS 


Transceiver Specifications 


Transmitter Output Power Center-Tuned 304-114 
Transmitter Output Power Broadband Tuned 304-115 
Receiver Sensitivity Performance 304-116 
Self-Quieting Spurious 304-122 
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115V AC 60 Hz power sources 


EQUIPMENT SUPPLIED 


b. 
ce 


1 - Base Station Transceiver 
1 - Base Station Microphone 
1 - Owner's Instruction Manual 


EQUIPMENT AVAILABLE (NOT SUPPLIED) 
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MA-79, 
MA-85 

MA-108 
MA-123 
MA-127 
MA-128 
MA-129 
MA-130 
MA-131 
MA-132 
MA-146 
MA-147 
MA-163 
MA-164 


MA-166 
MA-305 
MA-312 
MA-313 
MA-316 
MA-325 


MA-126 


Telephone Handset 

Accessory Plug Kit 

External Speaker 

TTS Decoder 

Standard Scanner 

Open Channel Scanner 

Priority Scanner 

Timeout Timer 

Horn Relay Driver 

Central Metering 

CTCSS Two-Call Decoder/Encoder 

2805 Decoder 

Audio P.A. 

Citoo W/,cait lone Clr. 
Encoder/Decoder 

CTCSS Encoder ~ 

R.F. Preselector 

Tone Remote Desk Set 

Tone Remote Adaptor Board 

Desk Microphone (replacement use) 

Mic Speech Compressor 


EQUIPMENT NOT SUPPLIED 


cite 
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Antenna 


Coaxial Cable Feedline 
Coaxial Cable Connector 


INSTALLATION 


The MCBU35 and MCBU19 are shipped from the factory for use with 


or) Oa 3 Ay ee 


under the speaker (on power supply chassis) . 
coaxial cable feedline. 


NOTE: 


(although available wired for 220VAC 


Place the base station in a location where adequate ventila- 
tion is available, and not near heat sources such as radiators, etc. 
Connect the desk microphone to the microphone connector, located 


ANTENNA MUST BE PROPERLY ADJUSTED FOR THE 50 OHM 


Connect antenna via 


OUTPUT OF THE TRANSCEIVER OTHERWISE A HIGH VSWR WILL 


REDUCE THE EFFECTIVE RADIATED POWER OR EVEN CAUSE 
THE VSWR PROTECTION CIRCUIT TO SHUT OFF THE TRANS- 


MITTER ENTIRELY. 
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A three-pin connector to the left of the RF power amp's 
heatsink provides a connection for an external speaker. The 
remaining twelve-pin connector has no wiring installed and is 
provided for user's convenience to connect various special 
functions or accessories. Regency's MA-85 kit provides all 
necessary items for wiring this connector. 


1-7 OPERATION 


When power is first applied to the transceiver (MCBU35 only) 
the clock display will flash warning the user of an interruption 
of AC power. To set the clock: Turn on the radio and press the 
SPVR (Supervisory) button and A (Option A) button simultaneously 
to set hours and press the SPVR button and B (Option B) button 
Simultaneously to set minutes. 


With the radio on, the volume should be adjusted to a comfor- 
table listening level (Sq. control fully clockwise). When carriers 
are not present, adjust the squelch control until the receiver 
squelches (no noise from the speaker). Note that with the receiver 
squelched all the VU Meter LED's are out (MCBU35 only). Also, 
whenever a carrier is not present, the busy lamp is out indicating 
that the channel is not active. 


To select a channel simply press the CH (channel) button to 
step through to the desired channel. The four buttons to the left 
of the channel button are (from L to R): INT (intercom), SPVR 
(supervisory), A (Option A), and B (Option B). All four of these 
buttons set and reset latches, i.e. push once to set the function 
and again to reset the function. The INT and SPVR functions only 
are active when the Remote Adapter Board (MA-313) is installed.in 
the base station. The INT function will also disable the transmitter 
from operating when the function is set (LED is lit). 


To transmit, push the transmit bar on the desk microphone. 
The transmit LED will light and when the operator speaks into the 
microphone the VU Meter will give a visual indication of the trans- 
mitter's modulation deviation (MCBU35 only). 


If a decoder option is installed, the monitor bar on the 
microphone is used to open the squelch to allow the user to monitor 
transmissions on that frequency. Releasing the bar activates the 
decoder again and the receiver is squelched. 


1-8 CRYSTAL SPECIFICATIONS 


Miniature plug-in crystals are used in both the receiver and 
transmitter. 


When ordering crystals specify: 


1. The crystal part number 


302-=539 Transmit crystal 
302-540 Receive crystal 
2. The exact channel frequency required. 


Crystal specifications are shown on the following pages. 
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CRYSTAL IS A FUNDAMENTAL MODE MOUNTED IN A HC-25/U HOLDER. 
NORMAL TRANSMIT FREQ. RANGE: 450-512 MHz 

CRYSTAL FREQ.: TRANSMIT FREQ. 

LOAD CAPACITY: 32PF °° 

DRIVE LEVEL: 2.0MW 

CRYSTAL SERIES RESISTANCE: 25 OHMS MAX. 

FREQ. CALIBRATION: +.0015 @ 25°C 

FREQ. TOLERANCE: +.0005% FROM O°C TO +60°C 

Cy) = .025PF +10% 


Co = 5.5PF +10% 
CRYSTAL FREQ. RANGE: 12.5 MHz TO 14.23 MHz 


TRANSMIT CRYSTAL & 
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CRYSTAL IS A 3RD OVERTONE MODE MOUNTED IN A HC-25/U HOLDER. 


NORMAL RECEIVE FREQ. RANGE: 450-512 MHz 


CRYSTAL FREQ.: 
LOAD CAPACITY: 
DRIVE LEVEL: 2 


RECEIVER-10.7 MHz CRYSTAL FREQ. RANGE 48.8 to 55.7 MHz. 
a ae ee 


32er 


- OMW 


CRYSTAL SERIES RESISTANCE: 35 OHMS MAX. 


FREQ. CALIBRATION + .001% @ 25°C 


FREQ. TOLERANCE: 


-+.001% FROM O°C TO +60°C 


Cy = .0017PF +20% 
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1-9 CRYSTAL INSTALLATION 


To install transmit or receive crystals the unit will have to 
be opened. Do this by removing two (2) sheet metal screws from 
the back of the radio (one in upper left corner; one in lower right 
corner). Push firmly on the power amplifier's heatsink and the 
chassis will slide out the front. 


Special care must be used when installing the crystals. A 
crystal heater is used to maintain the transmit frequency within 
+2.5ppm of its assigned frequency and the receiver frequency within 
the AFC range when ambient temperatures vary from -30 C to +60 °C. 


When installing the transmit crystal make sure the crystal 
body is in contact with the entire heating element. Where there 
are only two or less channels being used the heating element with 
the thermistor must be used (chan. positions 1 and 2). After the 
crystal is seated in the socket, press the crystal clip over the 
crystal/heater assembly. Use P/N 2830-1420-702, two crystal clip, 
when two crystals are used in conjunction with a single heater and 
P/N 2830-1420-701, single crystal clip, when only one crystal is 
used with a heater. The complete crystal/heater/clip assembly is 
illustrated below: 


CRYSTAL CLIP CRYSTAL CLIP 
TRANSMIT TRANSMIT 
CRYSTAL RYST, 
HEATER Siler 


HEATER 


TRANSMIT 


Lites Ms CRYSTAL 


CRYSTAL 


ONE CRYSTAL PER HEATER TWO CRYSTALS PER HEATER 


When installing the receive crystal, again make sure the crystal 
makes contact with the heating element. After the crystal is seated 


in its socket, place the crystal clip over the crystal/heater assembly. 


Like the transmitter, the receiver crystal clips are P/N 2830-1420-702 
for two-crystal clip and P/N 2830-1420-701 for single crystal clip. 
The complete assembly is illustrated on the following page. 


MCBU SERIES -6- SECTION 1 


( 


© 
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RECEIVE 
CRYSTAL CLIP 


RECEIVE 
CRYSTAL 


ONE CRYSTAL PER HEATER 


RECEIVE 
CRYSTAL CLIP 


RECEIVE 
CRYSTAL 
HEATER 


RECEIVE 
CRYSTAL 


TWO CRYSTALS PER HEATER 


Refer to receiver and transmitter alignment procedures in this 


manual for crystal netting. 
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SECTION 2 CIRCUIT DESCRIPTIONS 


2-1 RECEIVER RF FRONT END, lst MIXER AND 10.7 IF 


The RF amplifier stage, Q203, functions as a common gate, low 
noise RF amplifier and as a preselector. The amplifier is matched 
to a two-section helical filter on its input, L205 and L206 and 
on its output, L212 and L213. The signal then passes to the gate 
of the first mixer, Q206. 


The first local oscillator (L.O.) injection frequency is at a 
frequency 10.7 MHz lower than the incoming signal frequency. It 
is obtained from a crystal oscillator-multiplier chain consisting of 
Q201, Q202 and Q205. The crystal oscillator, Q201, uses a third 
overtone crystal operating in the 48.8 to 55.7 MHz range and is 
followed by a buffer-amplifier stage, Q202. The signal is then 
tripled by the Q205 stage, filtered by the two-section helical 
filter, L215 and L216, and injected into the source of the J-FET 
mixer, Q206. 


2-2 IF AUDIO CIRCUITS 


The output (drain) of the first mixer is a 10.7 MHz IF signal. 
This signal is filtered by a six-pole bandpass crystal filter 
(XF201, XF202 and XF203) and is amplified by the Q207 stage before 
passing to the second mixer (internal to IC201). The second L.O. 
oscillator, also contained in IC201, operates at 10.245 MHz. At 
those receive frequencies with a self-quieting problem with 10.245 
MHz, the second L.O. frequency is moved to 11.155 MHz. The crystal 
frequency is stamped on top of the crystal (Y¥202). 


The 455 KHz signal from the second mixer (IC201 Pin 3) is 
filtered by a 455 KHz bandpass ceramic filter (CF201). The signal 
is then amplified, limited and detected with a quadrature detector. 
The adjustable quadrature coil, L220, is across Pins 4 and 8 of 
TeZ201- 


The demodulated audio signal (Pin 10 IC201) passes to both the 
audio amplifier circuits and to the noise-operated squelch circuit. 
The squelch control, R423, adjusts the signal level input to the 
squelch circuit. The squelch amplifier has a peak response in the 
5 KHz to 20 KHz frequency range so it is the noise in this range 
that activates the squelch. The squelch amplifier output is 
rectified by CR204 and CR207 to a DC voltage at the input of the 
squelch switch. When the squelch is closed, this voltage is 
approximately 0.7 VDC, the squelch switch output is 0 VDC and the 
audio is squelched with Q204 off. With open squelch or with 
sufficient carrier present, this voltage is less than 0.7V, the 
switch output is 8V, Q204 is biased active and the audio passes 
on to the audio amplifier IC202. 


The demodulated audio (Pin 10 IC201) passes through the de- 
emphasis network (R238 and C245), Q204, the volume control, and on 
to the audio amp (IC202), The audio amp is capable of delivering 
5 watts to the speaker. 
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2-3 MAIN BOARD, TRANSMITTER 


The audio circuit consists of a pre-emphasis network, limiter 
and post limiter filter. The input from the high impedance, ceramic 
microphone is both pre-emphasized and amplified by the operational 
amplifier circuit of IC301A. The limiter, transistors Q307 and 9308, 
limits the output voltage and prevents over-deviation of the 
transmitter. The operational amplifier circuit of IC301B is a low 
pass filter and amplifier. The signal amplitude is adjusted by R328, 
the deviation control, before passing to the modulator. 


The crystal oscillator circuit, Q301, operates at 1/36 the 
channel frequency, 12.5 to 14.3 MHz. The oscillator frequency is 
frequency modulated by a varactor diode, CR301A or CR301B, etc. 
depending on the channel selected. 


The collector output of the oscillator is tuned to the third 
harmonic of the crystal frequency and is amplified by the buffer, 
Q302. The signal is then frequency multiplied by a tripler circuit, 
Q303, adoubler circuit, Q304, and another doubler circuit, Q305, 
to reach the 450-512 MHz range. The power output of the main board 
is 500mw minimum and is sufficient to drive the power amplifier. 


The power amplifier chain in the MCBU19 transceiver series 
consists of Q103 and Q104 and is capable of 15W of output power. 
The final device, Q104, is VSWR protected. 


The power amplifier chain in the MCBU35 transceiver consists 
of Q103, Q104 and: Q105 and is capable of 35W of output power. The 
final device, Q105, is VSWR protected. 


The VSWR protection circuit senses the reflected power at the 
antenna port due to any antenna mismatch. The sensed reflected 
power is converted to a DC control voltage which is fed back to the 
output transistor in the exciter, Q305. Any reduction in the 
control voltage results in less drive to the power amplifier and 
thus less RF output power. A directional coupler, formed by CRI1O1, 
REO7 and the plating run between them, senses the reflected power. 
The signal, rectified by CRi01, is amplified to the control 
voltage by Q101 and Q102. 


A transmit-receive switch consisting of PIN diodes CR103 and 
CR102,the plating run between them, and their bias circuitry switches 
the antenna between the receiver input and the transmitter output. 
The-push-to-talk (PTT) switch in the microphone, when depressed, 
grounds the relay coil, RY301, which switches the 13.6 VDC and 8 VDC 
from the receive mode to the transmit mode. 
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2-5 CONTROL BOARD DESCRIPTION 


eae 


The MCBU Control Board is a two-sided PC board mounted by five 
screws to the front panel assembly. The electrical connections are 
made via a 5" length of 34 conductor ribbon-cable. 


Located on this board are the: ON/OFF/Volume Control, the 
Squelch Control, the Busy Light Threshold Control (screwdriver 
adj.) and five push button switches, SwW401 through SW405. SW401 is 
the channel stepping switch which allows sequential channel stepping 
for up to four channels and is associated with the channel display, 
CR401, a seven-segment LED display. SW402 controls the "A" option, 
with associated LED indicator. SW403 controls the "B" option, with 
associated LED indicator. SW404 controls the intercom feature, with 
associated LED indicator. SW405 controls the supervisory function, 
with associated LED indicator. 


There is a red LED, CR424, indicating a transmit condition 
whenever A+ is supplied to the transmitter circuit. Next to the 
transmit LED there is an amber, busy LED, CR417. This is turned on 
whenever a carrier is present. 


The control board has female pins located so as to accomodate 
a "VU" Meter Board (MA-309) and a Clock Board (MA-308) for the 
MCBU35 only. The two male pins, "A7" and "G", are for connecting 
the wires from the internal speaker. 


When the MCBU is first plugged in and turned on, all counters @ 
and flip-flops are reset by C405, R418 and CR438 so that all options 
come up in the "OFF" condition and channel #1 is automatically 
selected. However, due to the routing of the unswitched +13 VDC 
line, the transceiver will always retain the same channel and option 
configuration that was previously selected each time the unit is 
tuned off and on (barring loss of AC power). 


The channel selection is accomplished by a push-button switch, 
SW401, applying a low to Pin 8 of Nand Gate 404C, forcing Pin 10 
high. This is fed to the ‘clock/input, Pin 14, of) the ripple counter, 
IC403, which causes it to advance one state (only one output being 
high at a time). The counter's four outputs are fed to two drivers, 
IC401 and I1¢c402. ICc401 feeds four transistor drivers, Q401 through 
Q405, which operate a diode matrix to light the channel indicator, 
CR401. IC401 also sends four signals to the main board to operate 
diode switches for selecting receiver crystals. The second of these 
driver chips, IC402, sends its outputs ot the main board for selection 
of the transmitter crystals. 


The Option "A" is selected by switch, SW402. This puts a low 
on Pin 5 of Nand Gate 404B, causing a positive transition at Pin 4 
(this gate can be disabled by RIU, Remote In Use, signal being low, | 
or if the ON/OFF switch is off). This positive transistion is fed 
to Pin 3 of flip-flop 405A, which makes the Q side, Pin 1, go high, 
turning on Q405, which causes S-12 to go low, picking up a relay on © 
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the interconnect board and also lighting the "A" option LED. The 
"B" Option works the same way only utilizing gate 404A, flip-flop 
405B, Q406 and causing S$-13 to go low to pick up its associated 
relay on the interconnect board. 


The SPVR (supervisory) function is selected by depressing 
SW404, which takes a low from the collector of turned-on transistor 
Q407, and applies it to Pin 1 of inverter 407A, causing Pin 2 to 
send a positive transition to Pin 3 of flip-flop 406A, the Q output 
at Pin 1 goes high, turning on Q410 which lights the "SPVR" LED. 
This level at Pin 1, (D25), is also sent to the remote adapter 
board. The "INT" (intercom) selection circuit functions in much 
the same way, utilizing inverter 407F, flip-flop 406B and driver 
0409. mthe OPoutput/of/flip-flops406B. 1s°also’ the D26-signal*out 
to the remote adapter board. At the same time the Q side of 
flip-flop 406B, Pin 12, going low, holds off Q408 which makes it 
impossible to put a low on the C5 line and energize the transmit 
relay. Both the SPVR and INT functions only apply to a base station 
which uses a MA-313 remote adapter board. 


When the press-to-talk switch is depressed, the C7 signal 
at Pin 3 of inverter IC407B, goes low forcing Pin 4 high. This 
disables the Busy Light through CR422 and turns on Q408 keying the 
transmitter. The transmitter may be disabled by being in the 
intercom mode or by the RIU signal (D25) from the remote adapter 
board being low. Keyed 13.6V (P2) is used to light the transmit 
LED. 


2-6 POWER SUPPLY DESCRIPTION 


The Power Supply is a +13.8 VDC unit with a continuous duty 
rating of 12 amps. The voltage is adjustable from approximately 
12V to 15V by R2107 which has screwdriver access through bottom of 
unit. Exterior chassis mounted components consist of: microphone 
connector (front panel), fuseholder and AC line cord (right side), 
pass transistors Ql and Q2 (heatsink). 


By re-wiring the primaries of transformer Tl, the supply may 
be adapted to 240 VAC as well as 120 VAC, 50-60 cycles (note - for 
240 VAC wiring a 1.5A fuse must be used). 


The secondary of Tl feeds a full wave rectifier bridge, CRl, 
which has noise suppression caps (Cl through C4) strapped across 
all four legs. The unregulated voltage from the bridge is connected 
to, the regulator board at point 3 and also to the collectors of the 
pass transistors (mounted on the heatsink). The pass transistors 
are controlled by the current supplied to their bases from the driver 
transistors Q2101 and Q2102. These driver transistors are controlled 
by the driver output, Pin 2 of IC2101. The reference for IC2101 is 
derived from the regulated output (via JU2101) by a voltage divider 
network R2106 through R2109. Under normal operation the voltage at 
Pitie0ud ste 7 Ome OG, 
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R2105 is paralleled by thermistor RT2101 for temperature 
stability. External sensing capability is facilitated by removing 
JU2101 and substituting an external sense to regulator board. ] 


There is also space available in the power supply chassis for 
the addition of the Speech Amp PC Board (MA-100) and the Tone Remote 
Adapter Board (MA-313) as shown in the power supply chassis layout 
(Figuret=) ib). 


2-7 MA-308 12-Hour cLock (MCBU35 ony) 


The MA-308 clock utilizes the MM5402 12/24 hour clock Ic. 
This chip directly drives four LED displays (CR701-CR704) from 
Pins 1 through 22, 37, 39 and 40. User selected jumpers are used 
to select a 12-hour or 24-hour display format. 


To convert from 12-hour to 24-hour clock, remove R703 and 
JU705, and install JU701 through JU704 and JU706. JU706 tells 
IC701 that 24-hour format is being selected. 


The clock for IC701 is derived from IC702, an oscillator/ 
divider Ic. The timing element is a 3.579545 MHz crystal. C701 
and C702 are selected for the proper frequency which is measured 
on Pin 7 of IC702. The frequency measured at Pin 7 should be 
350) 96 MAZVvSlLSOahs 2 


Each of the displays (CR701 - CR704) is supplied with voltage ( 
from a display regulator circuit which eliminates the needs for 
excessively large dropping resistors. 


WARNING: THE HEATSINK FOR Q703 GETS VERY HOT: AVOID 
CONTACT WITH IT. 


The display regulator works by supplying more current as needed 
by the display (when more segments light up). When more current 
is demanded by the display the voltage drop across R706 increases. 
This drop in voltage causes less current to flow through the B-E 
junction of Q704, which, in turn, allows more current to flow 
through the B-E junction of Q703 and thereby increasing the current 
Supplied to the display. Because of the limited gain in the circuit 
it will not perform as a perfect regulator and, therefore, some 
voltage variation with loading will occur. 


For the time-setting functions, the inputs (Pins 34 and 33) 
of IC701 are controlled by Q701 and Q702, respectively. Pin 34 is 
the fast-set and Pin 33 is the slow-set. Q701 turns on when the A 
line (A Option button pressed) and the ENA line (SPVR button pressed) 
go high, activating the fast-set. Q702 turns on when the B line 
(B Option button pressed) and the ENA line (SPVR button pressed) 
go high, activating the slow-set. 
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2-8 MA-309 vu METER (MCBU35 ONLY) 


The VU Meter circuit has two audio inputs, A4, receiver audio 
from the volume control and Al0, the modulator speech amplifier 
output. When the transceiver is in the receive mode Q801 is biased 
on from an external pull-up coming from the PTT input. 


The audio from A4 is amplified by Q801 and is fed to IC801 
where the analog level is converted to drive the correct number of 
LED's. On Rev. C meter boards, or later, there is another trans- 
istor, Q802, that is turned on by the external pull-up connected 


to PTT and grounds the Al0O input to stop any feedback path this 
would create from the speech amplifier. 


When the PTT line is pulled low (transmit mode) the receive 
audio amp is biased off and Q802 releases the A1lO line (on Rev. C 
or later boards), which allows the audio from the speech amp to 
feed to IC801. The LED's light up to reflect the amount of modu- 
lation being transmitted. 
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! 
| 
t 
| I. . Test set-Up 
| 
| 
| 


ii A. Equipment 

N : 

AD 1.. MICRO. COM Base Transceiver 

% 2. HP TaLO SDC Vive 

= 3. DC Power Supply with Ampmeter.13.8 VDC 15 Amps. 
4. VOM Simpson 360 (Digital) 

Ss 5. AC VTIVM 

s 6. Audio Oscillator 

eS 7. Mic matching network 
8. 450 MHz Thruline Wattmeter, 40 dB Power Pad 


and 50W Element 
9. Spectrum Analyzer 
10. Deviation Meter* 
ll. Frequency Counter* 
12. Small Blade Tuning Tool and Hex Tuning Tool 
13. Tune-Up Crystal 
14. Band Reject Filter 
Oe OWL CCT 


*Can be replaced with Cushman or similar equinrent 


UNLESS OTHERWIS= SPECIFIED JAPPROYALS |DATE 
DIMENSIONS ARE IN iHCHES. : 


TOLERANCES ARE 


UD hee 
FRACT. DEC t 
+ op or Os 


ee aad TESS, wy COMMUNICATIONS INC. 
|CRECKED Sp a SATELLITE BEACH, FLORIDA 32937 
io gee 2) — 
ain 
ius nerds. 


mlb SLePRCERDURE’ —aitlCRO+COMs.BU35 
MICRO COM BU19 


PART NUMBER salen 
eA eee se 


MATERIAL 


Test Interconnection Diagram 


2 
DC POWER + 
SUPPLY 


410 DC VTVM 


TX TEST 
POINTS 


MCBU 35/19 


CHASSIS. 13.8VDC 1S 


EXT.. 
=) 


TT 
SWITCH 


las aoe 
¥, 7] MIC MATCHING 
Yoo kerwort 


ANTENNA. 


GENERATOR 


10 


DEVIATION 
METER 


5 : | 
AC VTVM 


Tp 
FREQUENCY 
COUNTER 


8 
50 OHM PAD 
40 dB LOAD 


14- 9 


SPECTRUM 


bit ANALYZER 
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II. Set-Up Instructions 


A. Insert tune-up crystal in Fl position. The tune-up crystal 
is selected as follows: . 


Freq Range 450-476 MHz | 476-512 MHz 
Frequency ~ 462 MHz 492 MHz 


B. Insert external power connector and set power supply.(3) to 
13.8 VDC as indicated on VOM(4). 


and spectrum.analyzer(93) to antenna connector. 
D.eriP tngPeibantod cit 
E. Set channel selector to CHI1. 
Esegmcurn arene radio with the ON/OFF volume switch. 
IIit. Tune-Up -Procedure 


A. VTVM Metering - Set VTVM(2) on 1.5V scale. TP Ml voltage 

reading is referenced to chassis ground. All others are 
referenced to keyed 13.8V. Key transmitter with external 
PTT and key only when measuring or tuning. 


1. Monitor Ml. Tune L304 and L395 for minimum positive 
voltage. Voltage should be 0.1V to 0.45V. A reading 
0.5V indicates ,oscidiator ,SO30T; Sisenotlosestiating. 

2. Monitor M2. Tune L306 and L307 for maximum negative 
VOULage- s Oecind the dip, set coil formseteven and tune 
by alternating one turn on each coil. . No dip indicates 
no, drive to.Q303. 


No dip indicates no drive to 9304. 
4. Monitor M4. Tune L316 for maximum negative voltage. No 
dip indicates-.no drive to Q305. 


B.@l]Tune C358 on the) main board and cti2 Pvei315 C1325 Cl2reand 


on-.the wattmeter(8). Power should exceed 35W. Current. 
delivered to the transceiver) from the power supply (3) should” 
be less than 13A. 


C. If channel spacing exceeds 1.5 MHz refer to the broad band 
tuning procedure, TP14-272. 


D. Connect counter(11) to the output of the 40 dB attenuator (8) 
and set the Fl warp control, L301A, to the nominal crystal 
frequency +100 Hz. 


E. Conducted spurious emissions measurement. Tune band reject 
filter (14) so that the carrier is not notched and set the 


fp oRAWH i PART NUKBER es REV, 
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C. Connect wattmeter, 40 dB attenuator(8), band reject filter(14) 


3. Monitor M3. Tune L310, L311 and L312 for max2: neg: oyoltage. 


C133 on the power amplifier for maximum power out as..measured. 


LV ¢ 


spectrum analyzer(9) carrier indication to the 0 dB 
reference line. Tune the band reject filter to attenuate 
the carrier at least 30 dB. All harmonics should be 59 dB 
or more lower than the reference. 


Deviation adjustment. 


1. Connect audio generator(6) to microphone input. Set the 
: generator for 1 KHz at 1 VAC. Connect the deviation 
meter(10) to the attenuator(8) output. 
2. Key the transmitter and adjust R328 for +5 KHZ deviation 
. aS measured on the meter. 


Check the modulation sensitivity by reducing the audio 
generator output until the deviation is +3 KHz. The measured 


generator output on the AC VTVM(5) should be less than 20mv rms. 


Reconnect the counter(1l) to attenuator(8). Insert the crystal 
in each channel. All channels must be capable of being warped 
on frequency +100 Hz. Repeat G and monitor deviation meter (10) 
on each channel. Deviation should be +4.5 Khz,(+500 Hz tols)y 


-€rystal heater circuit check. When RT301 is cooled or when 
De power is initially applied to the transceiver the collector 
of Q306 should drop to a maximum voltage of 2 VDC as measured 
on VTVM(2). After 1 minute this voltage should stabilize 
around 6 to 8 VDC. 


Table of Performance Limits 
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PARAMETER MIN TYP MAX UNITS 
MYr-without: xtl. =<"MP with xtl oth “3 5 AVDC 
M2 -without/ XtliseM2twitho xe) L0 Lad 2 od AVDC 
M3 without xtl - M3 with xtl 2.0 3.0 Sher ao. A VDC 
M4 without xtl - M4 with xtl abe: Lied i126 AVDC 
Deviation = ~ 50 KH2 
Mic Mod Sens - 10 20 m¥rms 
Collector Q306 cold -~ LES 2.0 vpc 
Tx Power Output 35 — 40 = tae Ww 
DC Current 9 41 23 A 
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I. ‘Test Set-Up ( 
A. Equipment 


1. MICRO--COM BU35 Transceiver 
2. UHF-FM Signal Generator* 
: 3. AC VTVM 
4. DC Power Supply 
5 DEAVTVM Or VOM 
6. VOM - Simpson 360 (Digital) 
7. ovHex Tanning rool 
8. Small Blade Screwdriver 
9. Small Blade Tuning Tool 
LO. 10ST. Mize Oscil Vator 
ll. Frequency Counter* 
12. Sub-Audible Tone Generator 
13. Tune-Up Crystal 
14. Audio Oscilloscope 
15. 3.2 ohm Speaker Load 
16. Sinadder or Distortion Meter with 1000 Hz Band 
Elimination Filter 


*Can be replaced with Cushman or similar equipment 
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B: Test Interconnection Diagram 


~ Receiver Alignment 
SL a ‘Rink 

\ 1 16 
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4 14 
“tr 
AUDIO 
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‘t 
1 4 
DC POWER 

5 SUPPLY 15 
= 3.2ohm 
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II. Fest Set-Up Instructions f 

A. Set DC voltage to 13.8 VDC as measured on VOM(6). 
B. Insert’ tune-up crystal an Fi position. . The ‘crystal. 

is selected as follows: 

Freq Range 450-476 MHz 476-512 MHz 

Frequency 462 MHz 492 MHz 
C. Set UHF-FM signal generator(2) to Meas crystal frequency 

as measured on frequency counter(9). 
Dake Ise squelch conbratitR402) ‘tully clockwise. 

1. On tone units, set tone monitor switch to monitor position. 

Or unground microphone hangup button. 

E. Set channel selector to CHl. 
F. Preset L210 as follows: above 465 MHz, screw the slug all 

the way into the coil; below 465 MHz screw the slug out to 

. =the. top of sce cont. 

G. Turn on radio with ON/OFF volume switch. 


III. Receiver Alignment Procedure 


A. 


B. 


Connect AC VTVM(3) across the speaker load and adjust the 
ON/OFF volume control for a readable VTVM(3) reading on the 
1 VAC scale. 

Monitor Kll1 with DC VTVM(5). Inject strong-10s/700-MeEzZ a 6 
into, the vicinity of L319 and 9207) Seu Kil tos a5) yoga 
adjusting L220. 

Monitor M8 with the DC VTVM(5). Adjust L204 for minimum 
voltage at M8.. A voltage dip of 0.05V from the oscillator 
off to the oscillator on should be observed. A reading of 
0.6 VDC indicates no drive to 0205. 
Modulate signal generator(2) with a 2 KHz tone at +3 KHz 
deviation. Increase generator output for 6 dB SINAD on 
Sinadder(16). 

Adjust L205, L206, L212 and L233~—fer-—best 12) dB SiINAD Ge 
constantly reducing the siaqnal qenerator(2) output for 12 dB 
SINAD. 

Adjust L215 and L216 for best 12 dB SINAD. 

Monitor K1ll with DC VTVM. Adjust L201A to 3.5V. 

Increase deviation to +6 KHz. Adjust L218 and L219 66x ‘best. 
12 dB SINAD. | 

Set the signal generator(2) for a 1 KHz tone at +3 KHz 
deviation. Adjust the generator output for 12 DB sei > The 
generator should read no more than .35 uv. 


Increase the signal generator(2) output to 100 uv and turn the- 


volume control, R403, to full volume. The AC vTvM (3): should 
exceed 4.0 VAC. 

Set the signal generator(2) to -130 dBm and remove the 
modulation. Set AC VTVM(3) to the 1V scale and use the volume 
control to set voltage to 1.0 VAC. This is 20 dB quieting and 
the generator should read less than 0.5uv. 
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+ 


No. 


vs 


fox 


De oetmtiomsignal generator(2). outpucyto-—1308dBm-)'Set~the 

; squelch control, R402, to threshold, just quieting the 

x \ receiver noise. Increase the signal generator output until 
noise appears. This is threshold squelch and the generator 
should read less than .25uv. 

M. Turn the squelch control fully counterclockwise. Increase 
the signal generator output until the squelch opens. This is 
tight squelch and the generator should read less than 0.7uv. 

N. Monitor Kl1 with DC VTVM(5) set on 10V scale. Set signal 
generator(2) for 100uv and offset the frequency +3.0 KHz from 
the crystal frequency. Voltage at K1ll should increase from 
a VOC EOUmorenuenCvealLosa. Least 4, 5oVDCi with) +3.0 KHz offset: 

O. The tuning should be done on a center frequency. It may be 
necessary to adjust L205, L206, L212, L213, L215 and L216 
for best sensitivity on the highest frequency and the lowest 
frequency. If frequency spacing exceeds 1.5 MHz refer to 
304-116 for sensitivity degradation. To net F2, F3 and -F4 
repeat steps G and I adjusting L201B, L201C and L201D. 


IV. Table of Performance Limits 


PARAMETER MIN Toe MAX UNITS 
M8 - 25 Apo a vbc 
12 dB SINAD = 23 ~32 uv 
20 dBOQ = 24 ss) uv 
Threshold Squelch - as “gids uv 
\ Tight’ Squelch - nhs Bs) ste uv 
_® Audio Output 1 KHZ Tone 
3 KHz Dev 4.0 4.2 = VAC 
Noise Output 4.0 Aree - VAC 
Kilts kuz eorrser 4.5 6.0 _. VDC 
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TEST PROCEDURE: MCU-30 TRANSMITTER TUNING (DOUBLE TUNED) 


The broadband tuning procedure is required only if the difference between 
the highest frequency and the lowest frequency exceeds 1.5 MHz. After the 
transmitter has been center tuned per TP-14-154 the following steps are 
performed to broadband the transmitter. The equipment set-up is identical to 
that of Fig. 1,TP-14-154. All metering voltages are referenced to 13.6 VDC. 


1. Monitor M2 with VTVM(2) on -10 VDC scale. 
2. Set the frequency selector to the channel with the lowest frequency. 
Note voltage reading on VTVM. 
3. Set the frequency selector to the channel with the highest frequency. 
Note VTVM reading. 
4. Tune L305 and L307 such that the voltage reading at M2 is the same at 
both the highest frequency and the lowest freauency. 
5. Monitor M3. Repeat steps 2 and 3. Tune L310, L311 and L312 for 
maximum negative voltage at both the highest frequency and the lowest 
frequency. Voltage should be at least -3.9 VDC. 
6. Monitor M4. Repeat steps 2 and 3. Tune L316 for maximum negative 
voltage at both the highest frequency and the lowest PEOTISD SLY 3 
Voltage should be about -1.0 VDC. 
7. Monitor RF output on wattmeter. Repeat steps 2 and 3. Tune L317 
and C348 for maximum power out at both the highest frequency and 
the lowest frequency. ( 
8. For transmitter power output performance degradation refer to 
304-115. 
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TEST PROCEDURE 
MCB CONTROL BOARD 


(704-091) 


I. TESTING OF MCB Control Board (704-091) 


A. Equipment Needed 
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1. Test Fixture - TF-14-304 (See Fig. 3) 
2. Control Board 

Se § Dac. POWELL” DUPDLY 

4. Audio Generator (5 KHz) 

5. Small bladed adjustment tool 


DWG. NO. 


Ba ,et-Up Instruction 
1. Turn on power supply. (Do not connect to test fixture yet.) 
a. Adjust voltage to +13.8 VDC. 


2." * Connect. oscillator to test fixture as per Fig. l. 
SAC IUSt lOsclllaAtoretor:2.50 VAC (rim sse \eG) Sekuze 


3. Set test fixture controls as follows: 


4 
Bv@ a. "Audio" SW. - OFF 


bees RIL SWo OPP 
c. CH. ENA SW. - ON 


4. Plug control board into test fixture. 
a. Turn ON/OFF switch OFF, on control board (See Fig. 2). 


C. Test Procedure 


1. Connect power supply to test fixture as per Fig. l. 
a. Current meter should read 7OMA +10MA. 

bse CH.’ #1 lights should tbe dat ‘on test fixture. 

c. All lights should be out on control board. 


2. Turn ON/OFF volume switch on control board to: ON. 
a. All L.E.D. indicators on control board should be OFF, 
except for "Busy" light. | 
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TEST PROCEDURE -~- MCB Control Board (704-091) 
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b. CH. #1 should be indicated on control board. 


Using button on control board, cycle channel indicator. ¢ 
a. Read-out on control board should sequence from 1 through 4 and 

back to l again, etc. 
b. Channel indicators on test fixture should also follow sequence. 


Turn CH. ENA Switch OFF. 
a. Channel displays on both control board and test fixture should go out | 
(indicating no channel selected). 


b. Return CH. ENA Switch to ON position. : 


Using push bhittons on control board, select option INT, SUPP., A, B. 

a. All four of these lights are now lit. 

b. Cycle each switch a few times to insure proper operation. Leave all 
fours function..lights lit. 

c. Meter on test fixture should now read: 260MA +20MA. 


Position test fixture R.I.U. Switch to ON. 

a. It is now impossible to change channels. 

b. A & B option switches also are disabled. 

¢c. Using control board button, turn off "INT" light. 

d. Insure that "PTT" button on test fixture is inoperative. 


Return 2.1.0) Switch. to /OFF. 
a. Insure that "PTT" button can now cause transmitter light to light. 
b. Busy light will also go out. ( 


Turn test fixture "Audio" Switch to ON. 

a. "Busy" light can now be adjusted ON or OFF, by POT on lower right 
of control board, using tuning tool. 

b. Threshold of ON/OFF condition of "Busy" light should occur at 
approximately mid-range of POT. 


Turn off Power Switch on control board; remove control board. 
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TEST PROCEDURE 
MICRO COM BASE POWER SUPPLY 


I. Test Set-Up 
A. Test Equipment 


Micro Com Base Power Supply 
Digital VOM 

AC VTVM 

Power Load (See Section IIT) 


m WN 
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B. Test Interconnection Diagram 
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POWER SUPPLY 
OUTPUT 


II. Set-Up Instructions 


Connect the digital voltmeter (2) to power supply output. 
Connect the AC VIVM (3) to power supply output. 

Connect a DC Load (4) to power supply output. 

Plug in power supply to be tested into a 115V AC source. 


Iti. Power Load 


14 AWG 
14 AWG 


RL=1.15 2175 W 
A=15 A AMMETER 


IV. Test Procedure 


A. 


N 


With the load (4) off, adjust the output to read 13.8V 
on the DVM (2). 


Turn load on. The voltage read on the DVM (2), shall 
not drop more than 300mV. The ammeter will read 12A +.75A. 
The AC VTVM (3) will read less than 200 mvrms of ripple. 


TUrnwOtia Load. 


Adjust power supply for maximum output voltage. This 
voltage will be greater than 14.7V, but not more than 
LO sD Mas 


Adjust power supply for a minimum output voltage. This 
voltage will be below 12.2V, but not less than 11.8V. 
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Table of Performance Limits ( 
PARAMETER MIN TYP MAX 
Load regulation ar 1.5% 2.2% 
on Ripple (full load) — 150 mvrms 200 mvrms 
1 Load Current (@ 13.8V) 
A 25% duty cycle --- --- 15A 
We! 100% duty cycle oa palo 12A 
| Output Voltage Lie 8V Sane LSvoe 
Primary Voltage 105 VAC TMA #2 125 VaAe 
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NOTES 


- ALL CAPACITOR VALUES NOT SPECIFIED OTHERWISE ARE PICO-FARAD. 
2. ALL RESISTOR VALUES NOT SPECIFIED OTHERWISE ARE OHMS, 4 WATT. 
3. PARTS MARKED WITH (%) ARE VARIABLE WITH MODEL — 

(SEE PARTS VARIABLE CHART) 
4. PART NUMBERS INDICATE LOCATION: 

0-99 CHASSIS MOUNTED PARTS, 

100-199 P.A.DECK BOARD. 

200-299 RECEIVER SECTION (MAIN BOARD). 

300-399 TRANSMITTER SECTION (MAIN BOARD). 

400-499 CONTROL PANEL BOARD. 


5. > DENOTES PIN LOCATED ON P.C. BOARD. 
[.] _ deNores circuit TIE POINT. 


1000-1099 


INTERCONNECT BD, 
2100-2199 


POWER SUPPLY Rr=. nD. 


OJU'O DENOTES SOLDERED IN JUMPERS. 
ow Yeo DENOTES HARDWIRE JUMPERS-USER SELECTED. 
= Ze DENOTES PLUGGED IN JUMPERS (OPTIONS). 


——— -———- DENOTES BOARD BOUNDARIES. 


DENOTES OPTION VARIATIONS. 


6. THIS SCHEMATIC IS USED IN CONJUNCTION WITH Pc.B0ARD 704 - 06% 
PARTS PLACEMENT 704-062 , ARTWORK_704 -o@/ 


7, OPTIONAL JUMPER CONFIGURATION FOR 
“ +10.7 MHz L.O. INJECTION. 


8. TRANSMITTER XTL HEATER ASSEMBLY CONSISTING OF 3 - 150 ohm 1/2W 
RESISTORS 


9. RELATED SCHEMATICS ARE: 
604-164 - SCHEMATIC, POWER SUPPLY 


704-082 - SCHEMATIC, CONTROL BD. 
604-095 - SCHEMATIC, P.A. DECK 


10. RT301 IS TO BE EPOXIED TO R334 ASSEMBLY. 
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2 ALL RESISTOR VALUES NOT SPECIFIED OTHERWISE ARE OHMS, 4 WATT. 
3. PARTS MARKED WITH (#) ARE VARIABLE WITH MODEL — 

(SEE PARTS VARIABLE CHART) 
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‘4-2 - VOLTAGE DATA - 704-064 MAIN BOARD 


NOTE: 


All voltages are nominal and were measured with a VTVM at 13,6 VDC 
supply voltage. 
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CRYSTAL IN 
Emitter Base COLL 
RX MN. BD. Trans. (Source) (Gate) (Drain) 
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